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TITLE OF INVENTION 
NEW PROCESS FOR THE PRODUCTION OF OIL. SEED PROTEIN ISOLATES 

FIELD OF INVENTION 
[0001] The present invention relates to the production of oil seed protein 

isolates, particularly canola protein isolates. 

BACKGROUND TO THE INVENTION 
[0002] * Canola and other oil seed protein isolates having protein contents of at 

least 100 wt% (N x 6.25) can be formed from oil seed meal by a process as described in 
copending US Patent Application No, 10/137,391 filed May 3, 2002 (WO 02/089597), 
assigned to the assignee hereof and the disclosures of which are incorporated herein by 
reference. The procedure involves a multiple step process comprising extracting canola 
oil seed meal using a salt solution, separating the resulting aqueous protein solution from 
residual oil seed meal, increasing the protein concentration of the aqueous solution to at 
least about 200 g/L while maintaining the ionic strength substantially constant by using a 
selective membrane technique, diluting the resulting concentrated protein solution into 
chilled water to cause the fomiation of protein micelles, settling the protein micelles to 
form an amorphous, sticky, gelatinous, gluten-like protein niicellar mass (PMM), and 
recovering the protein micellar mass from supematant having a protein content of at least 
about 100 Avt% (N x 6.25), As used herein, protein content is determined on a dry weight 
basis. The recovered PMM may be dried. 

[0003] In one embodiment of the process, the supematant from the PMM 

settling step is processed to recover a protein from the suprenatant. This procedure may ' 
be effected by initially concentrating the supematant using an ultrafiltration membrane 
and drying the concentrate. The resulting canola protein isolate has a protein content of 
at least about 90 wt%, preferably at least about 100 wt% (N x 6.25). 
[0004] The procedures described in US Patent Application No. 10/137,391 are 

essentially batch procedures. In copending US Patent Application No. 10/298,678 filed 
November 19, 2002 (WO 03/043439), assigned to the assignee hereof and the 
disclosures of which are incorporated herein by reference, there is described a 
continuous process for making canola protein isolates. In accordance therewith, canola 
oil seed meal is continuously mixed with a salt solution, the mixture is conveyed through 
a pipe while extracting protein from the canola oil seed meal to form an aqueous protein 
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solution, the aqueous protein solution is continuously conveyed through a selective 
membrane operation to increase the protein content of the aqueous protein solution to at 
least about 50 g/L, while maintaining the ionic strength substantially constant, the 
resulting concentrated protein solution is continuously mixed with chilled water to cause 
the formation of protein micelles, and the protein micelles are continuously permitted to 
settle while the supernatant is continuously overflowed imtil the desired amount of PMM 
has accumulated in the settling vessel. The PMM is recovered from the settling vessel 
• and may beliried. The PMM has a protein content of at least about 90 wt% (N x 6.25), 
preferably at least about 100 wt%. The overflowed supernatant may be processed to 
remove canola protein isolate therefrom. 

[0005] Canola seed is known to contain about 10 to about 30 wt% proteins and 

several different protem components have been identified. These proteins include a 12S 
globulin, known as cruciferin, a 7S protein and a 2S storage protein, known as napin. As 
described in copending US Patent Application No. 10/413,371 filed April 15, 2003 
(WO 03/088760), assigned to the assignee hereof and the disclosures of which are 
incorporated herein by reference, the procedures described above, involving dilution of 
concentration aqueous protein solution to fomi PMM and processing of supernatant to 
recover additional protein, lead to the recovery of isolates of different protein profiles. 
[0006] In this regard, the PMM-derived canola protein isolate has a protein 

component content of about 60 to about 98 wt% of 7S protein, about 1 to about 15 wt% 
of 12S protein and 0 to about 25 wt% of 2S protein. The supematant-derived canola 
protein isolate has a protein component content of about 60 to about -95 wt% of 2S 
protein, about 5 to about 40 wt% of 7S protein arid 0 to about 5 wt% of 12S protein. 
Thus, the PMM-derived canola protein isolate is predominantly 7S protein isolate and 
the siq)ematant-derived canola protein isolate is predominantly 2S protein. As described 
in the aforementioned US Patent Application No. 10/413,371, the 2S protein -has a 
molecular size of about 14,000 daltons, the 7S protein has a molecular mass of about 
145,000 daltons and the 12S protein has a molecular size of about 290,000 daltons. 

SUMMARY OF INVENTION 
[0007] In accordance with the present invention, an alternative procedure is 

provided to that involving the formation of protein miceUes as discussed above, to obtain 
two canola protein isolates having a protein content of at least about 90 wt%, preferably 
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at least about 100 wt% (N x 6.25), one of which is predominantly 7S protein and the 
other of which is predominantly 2S protein. 

[0008] In the present invention, following extraction of protein from the canola 

oil seed meal, the protein solution is subjected to a first selective membrane step with a 
membrane having a molecular weight cut-ofif which permits the 2S protein to pass 
through the membrane while the 7S and 12S proteins are retained. The retentate then is 
dried to provide a first canola protein isolate which is predominantly 7S protein. The 
permeate from the first selective membrane process step is then subjected to a second 
selective membrane step with a membrane having a molecular weight cut-off which 
retains the 2S protein and permits low molecular weight contaminants to pass through. 
The retentate then is dried to provide a second canola proteui isolate which is 
predominantly 2S protein.' 

BRIEF DESCRIPTION QF DRAWING 
[0009] Figure 1 is a schematic representation of a protein solution recovery 

process according to one embodiment of the invention superimposed on the protein 
micelle process. 

GENERAL DESCRIPTION OF DSfVENTIQN 
[0010] The canola protein isolates provided herein having a protein content of at 

least about 90 wt% (N x 6.25), preferably at least about 100 wt%, may be isolated from 
canola oil seed meal by a batch process, or a contmuous process, or a semi-continuous 
process. 

[0011] The initial step of the process of providing the canola protein isolates 

involves solubilizing proteinaceous material from canola -oil seed meal. The 
proteinaceous material recovered from canola seed meal may be the protein naturally 
occurring in canola seed or other oil seed or the proteinaceous material may be a protein 
modified by genetic manipulation but possessing characteristic hydrophobic and polar 
properties of the natural protein. The canola meal may be any canola meal resulting 
from the removal of canola oil from canola oil seed with varying levels of non-denatured 
protein, resulting, for example, from hot hexane extraction or cold oil extrusion methods. 
The removal of canola oil from canola oil seed usually is effected as a separate operation 
from the protein isolate recovery procedure described herein. 
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[0012] Protein solubilization is effected most efficiently by using a food grade 

salt solution since the presence of the salt enhances the removal of soluble protein from 
the oil seed meal. Where the canola protein isolate is intended for non-food uses, non- 
food-grade chemicals may be used. The salt usually is sodium chloride, although other 
salts, such as, potassium chloride, may be used. The salt solution has an ionic strength 
of at least about 0.10, preferably at least about 0.15, to enable solubilization of 
significant quantities of protein to be effected. As the ionic strength of the salt solution 
increases, the degree of solubiUzation of protein in the oil seed meal initially increases 
until a maximum value is achieved. Any subsequent increase in ionic strength does not 
increase the total protein solubilized. The ionic strength of the food grade salt solution 
which causes maxmium protein solubilization varies depending on the salt concerned 
and the oil seed meal chosen. 

[0013] In a batch process, the salt solubilization of the protein is effected at a 

temperature of at least about 5°C and preferably up to about SS'C, preferably 
accompanied by agitation to decrease the solubilization time, which is usually about 10 
to about 60 minutes. It is preferred to effect the solubilization to extract substantially as 
much protein from the oil seed meal as is practicable, so as to provide an ovCTall hi^ 
product yield. 

[0014] The lower temperature limit of about 5°C is chosen since solubilization is 

impractically slow below this temperature v/hile the upper preferred temperature limit of 
about 35°C is chosen since the process becomes uneconomic at higher temperature levels 
in a batch mode. 

[0015] In a continuous process, the extraction of the protein from the canola oil 

seed meal is carried out in any manner consistent with effecting a continuous extraction 
of protein from the canola oil seed meal. In one embodiment, the canola oil seed meal is 
continuously mfaced with a food grade salt solution and the mixture is conveyed through 
a pipe or conduit having a length and at a flow rate for a residence time sufficient to 
effect flie desked extraction in accordance with the parameters described herein. In such 
continuous procedure, the salt solubilization step is effected rapidly, in a time of lip to 
about 10 minutes, preferably to effect solubilization to extract substantially as much 
protein from the canola oil seed meal as is practicable. The solubilization in the 
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continuous procedure preferably is effected at elevated temperatures, preferably above 
about SS'^C, generally up to about 65 °C or more. 

[0016] The aqueous food grade salt solution and the canola oil seed meal have a 

natural pH of about 5 to about 6.8, preferably about 5.3 to about 6.2 are preferred. 
[0017] The pH of the salt solution may be adjusted to any desired value within 

the range of about 5 to about 6.8 for use in the extraction step by the use of any 
convenient acid, usually hydrochloric acid, or alkali, usually sodium hydroxide, as 
required. 

[0018] The concentration of oil seed meal in the food grade salt solution during 

the solubilization step may vary widely. Typical concentration values are about 5 to 
about 15% w/v. 

[0019] The protein extraction step with the aqueous salt solution has the 

additional effect of solubilizing fats which may be present in the canola meal, which then 
results in the fats being present in the aqueous phase. 

[0020] The protein solution resulting from the extraction step generally has a 

protein concentration of about 5 to about 30 g/TL, preferably about 10 to about 25 g/L. 
[0021] The aqueous phase resulting from the extraction step then may be 

separated from the residual canola meal, in any convenient manner, such as by 
emplo3dng vacuum filtration, followed by centrifugation and/or filtration to remove 
residual meal. The separated residual meal may be dried for disposal. 
[0022] Where the canola seed meal contains significant quantities of fet, as 

described in US Patents Nos. 5,844,086 and 6,005,076, assigned to the assignee hereof 
and the disclosures of which are incorporated herein by reference, then the defatting 
steps described therein may be effected on the separated aqueous protein solution and on 
the concentrated aqueous protein solution discussed below. When the colour 
improvement step is carried out, such step may be effected after the first defatting step. 
[0023] As an alternative to extracting the oil seed meal vsdth an aqueous salt 

solution, such extraction may be made using water alone, although the utilization of 
water alone tends to extract less protein from the oil seed meal than the aqueous salt 
solution. Where such alternative is employed, then the salt; in the concentrations 
discussed above, may be added to the protein solution after separation from the residual 
oil seed meal in order to maintain the protein in solution during the concentration step 
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described below. When a first fat removal step is carried out, the salt generally is added 
after completion of such operations. 

[0024] Another alternative procedure is to extract the oil seed meal wdth the food 

grade salt solution at a relatively high pH value above about 6,8, generally up to about 
9.9. . The pH of the food grade salt solution, may be adjusted in pH to the desired alkaline 
value by the use of any convenient food-grade alkali, such as aqueous sodium hydroxide 
solution. Altematively, the oil seed meal may be extracted with the salt solution at a 
relatively low pH below about pH 5, generally down to about pH 3. Where such 
alternative is employed, the aqueous phase resulting from the oil seed meal extraction 
step then is separated firom the residual canola meal, in any convenient manner, such as 
by employing vacuum filtration, followed by centrifiigation and/or filtration to remove 
residual meal. The separated residual meal may be dried for disposal. 
[0025] The aqueous protein * solution resulting jfrom the high- Or low pH 

extraction step then is pH adjusted to the range of about 5 to about 6,8, preferably about 
S.3 to about 6.2, as discxissed above, prior to further processing as discussed below. Such 
pH adjustment may be effected using any convenient acid, such as hydrochloric acid, or 
alkali, such as sodium hydroxide, as appropriate. 

[0026] The aqueous protein solution then is concentrated to increase the protein 

concentration thereof while maintaining the ionic strength thereof substantially constant 
by a first ultrafiltration step using membranes, such as hollow-fibre membranes or spiral 
wound membranes, having a molecxilar weight cut-ofif sufficient to retain the 7S and 12S 
proteins and to permit 2S protein to pass through the membrane. A suitable molecular 
weight cut-ofif range is firom about 30,000 to about 150,000 daltons, preferably about 
50,000 to about 100,000 daltons. For continuous operation, the membranes are 
dimensioned to permit the desired degree of concentration as the aqueous protein 
solution passes through the membranes. 

[0027] The first ultrafiltration step may be effected to concentrate the aqueous 

protein solution firom about 4 to about 20 fold to a protein concentration of at least about 
50 g/L, preferably at least about 200 g/L and more preferably at least about 250 g/L." 
[0028] The concentrated protein solution preferably then is subjected to a 

diafiltration step iising an aqueous salt solution of the same molality and pH as the 
extraction solution. An antioxidant may be present in the diafiltration medium during at 
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least part of the diafiltration step to inhibit oxidation of phenolics in the concentrated 
canola protein isolate solution. The antioxidant may be any convenient antioxidant, such 
as sodium sulfite or ascorbic acid. The quantity of antioxidant employed in the 
diafiltration medium depends on the material employed and may vary from about 0,01 to 
about 1 wt%, preferably about 0.05 \vt%. 

[0029] The diafiltration step may be effected by using from about 2 to about 20 

volumes of diafiltration solution, preferably about 5 to about 10 volume of diafiltration 
solution. During the diafiltration operation, phenolics and visible colour components are 
removed from the concentrated protein solution by passage through the membrane with 
the permeate. The diafiltration operation may be effected until no significant further 
quantities of phenolics and visible colour components are present in the permeate. 
[0030] The diafiltration step may be effected using the same membrane as used 

for the concentration step. However, if desired, the diafiltration step may be effected 
using a separate membrane with a different molecular weight cut-off, such as a 
membrane having a molecular weight cut-off in the range of about 3000 to about 50,000, 
preferably about 5000 to about 10,000 daltons, having regard to different membrane 
materials and configuration. 

[0031] The concentration step and the diafiltration step may be effected at any 

convenient temperature, generally about 20** to about 60°C, preferably below about 
30^C, and for a period of time to effect the desired degree of concentration and washing. 
The temperatures and other conditions used depend to some degree on the membrane 
equipment used to effect the concentration- and the desired protein concentration of the 
solution. 

[0032] The membrane used in the first ultrafiltration step permits a significant 

proportion of the 2S protein to pass into the permeate, along with other low molecular 
weight species, including the ionic species of the food grade salt, carbohydrates, 
phenolics, pigments and anti-nutritional factors. The molecular weight cut-off is 
normally chosen to ezisure retention of a significant proportion of the 7S and 12S protein 
in the isolate, while permitting the 2S protein and contaminants to pass through having, 
regard to the different membrane materials and configurations. 

[0033] The retentate from the concentration step and optional diafiltration step 

then is dried by any convenient technique, such as spray drying, freeze drying or vacuum 
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drum drying;, to a dry form. The dried protein has a high protein content, in excess of 
about 90 wt% protein, preferably at least about 100 wt% protein (N x 6.25), and is 
substantially undenatured (as determined by differential scanning calorimetry). The dried 
protein isolate consists predominantly of the canola 7S protein, with some 12S protein 
and possibly small quantities of 2S protein. In general, the dried canola protein isolate 
contains: 

about 60 to about 95 wt % of 7S protein 

about 2 to about 15 wt% of the 12S protein 
' 0 to about 30 wt% of the 2S protein 
[0034] The permeate from the concentration step and optional diafiltration step 

is concentrated in a second ultrafiltration step using membranes, such as hollow-fibre 
membranes or spiral wound membranes, having a suitable molecular weight cut-off to 
retain the 2S protein while permitting low molecular weight species, including salt, 
phenolics, colour components and anti-nutritional factors, to pass through the membrane. 
Ultrafiltration menibranes having a molecular weight cut-off of about 3,000 to about 
30,000 daltons, preferably about 5,000 to about 10,000 daltons, having regard to 
differing membrane materials and configurations, may be used. The permeate generally 
is concentrated to a protein concentration of about 100 to about 400 g/L, preferably 
about 200 to about 300 g/L, prior to drying. Such concentration operation may be carried 
out in a batch mode or in a continuous operation, as described above for the protein 
solution concentration step. 

[0035] The concentrated permeate may be subjected to a diafiltration step using 

water. An antioxidant may be present in the diafiltration medium during at least part of 
the diafiltration step to inhibit oxidation of phenolics in the concentrated permeate. The 
antioxidant may be any convenient antioxidant, such as sodium sulfite or ascorbic acid. 
The quantity of antioxidant employed in the diafiltration medium depends on the 
material employed and may vary firom about 0.01 to about 1 wt%, preferably about 0.05 
wt%. 

[0036] The diafiltration step may be effected using 2 to 20 volumes of 

diafiltration solution^ preferably about 5 to about 10 volxames of diafiltration solution. In 
the diafiltration operation, further quantities of contaminants, including phenolics and 
visible colour components, are removed firom the concentrated permeate by passage 
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through the diafiltration membrane. The diafiltration operation may be effected until no 
significant further quantities of phenolics and visible colovir components are removed in 
the permeate. 

[0037] The diafiltration step may be efifected using the same membrane as used 

in the concentration step. Alternatively, a separate membrane maybe used having a 
molecular v^eight cut-off in the range of about 3000 to about 50,000 daltons, preferably 
about 5000 to about 10,000 daltons, having regard to different membrane materials and 
configurations. 

[0038] The concentrated and optionally diafiltered permeate is dried by any 

convenient technique, such as spray drying, fi*eeze drying or vacuxmi drum drying, to a 
dry form. The dried protein has a high protein content, in excess of about 90 wtVo 
protein, preferably at least about 100 vvt% (N x 6.25), and is substantially imdenatured 
(as determined by differential scanning calorimetry). The dried canola protein isolate 
consists predominantly of the canola 2S protein with small quantities of 7S protein. In 
general, the dried canola protein isolate contains: 

about 85 to about 100 wt% of 2S protein 

0 to about 15 wt% of 7S protein 
[0039] If desired, a portion of the concentrated canola protein isolate firom the 

first ultrafiltration step may be combined with a portion of the concentrated permeate 
firom the second ultrafiltration step prior to drying the combined streanos by any 
convenient technique to provide a combined canola protein isolate composition. The 
relative proportions of the proteinaceous materials mixed together may be chosen to 
provide a resulting canola protein isolate composition having a desired profile of 
2S/7S/12S proteins. Alternatively, the dried protein isolates may be combined in any 
desired proportion to provide aiiy desired specific 2S/7S/12S protein profile in the 
mixtures. The combined canola protein isolate composition has a high protein content, in 
excess of about 90 wt%, preferably at least about 100 wt% (calculated as N x 6.25), and 
is substantially undenatured (as determined by differential scanning calorimetiy). 
[0040] By operating in this manner, a number of canola protein isolates may be 

recovered as dry mixtures of various proportions by weight of first ultrafiltration-derived 
canola protein isolate and second ultrafiltration-derived canola protein isolate, generally 
about 5:95 to about' 95:5 by weight, which may be desirable for attaining differing 
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functional and nutritional properties based on the dififering proportions of 2S/7S/12S 
proteins in the compositions. 

EXAMPLES 

Example 1 : 

(00411 This Example illustrates the process of the invention (Figure 1). 

[0042] 15 kg of canola oil seed meal was added to 100 L (15% w/v) of 0.15M 

sodium chloride solution at ambient temperature in a 100 L extraction tank and the 
mixture was agitated for 30 minutes to provide a canola protein solution having a 
concentration of 20 g/L. Bulk residual meal was removed by using a basket centrifoge 
with a 400 mesh bag and the separated bulk meal was discharged to waste. The canola 
protein solution was given a second pass through the basket centrifuge using a 600 mesh 
bag to remove suspended fine particles. The resulting canola protein solution was 
polished using a filter press Avith a 2 |xm filter pads. 

[0043] The purified canola protein solution was subjected to an ultrafiltration 

step using a spiral wound polyvinylidiene difluroide (PVDF) membrane with a 
molecular weight cut-off of 100,000 daltons at ambient temperature to concentrate the 
canola protein solution containing 7S and 12S proteins to 4.3 L having a protein 
concentration of 188 g/L. The permeate from tiie ultrafiltration step contained .the 2S 
protein along with other low molecular weight species. 

[0044] The concentrated canola protein solution (retentate) then was subjected to 

a diafiltration step using the same membrane as for the ultrafiltration using an aqueous 
0.15 M sodium chloride solution containing 0.05 wt% ascoAic acid. Hie diafiltration 
medium was added to the retentate at tiie same flow rate as permeate was removed ftom 
the membrane. The diafiltration was carried out with 5 retentate volumes of diafiltration 
medium. 

[0045] A 1.25 L aliquot of the retentate fixjm the ultrafiltration and diafiltration 

operations was spray dried to provide a canola protein isolate consisting predominantly 
of 7S protein, having a protein content of 99.1 wt% (N x 6.25, percent nitrogen values 
were determined using a Leco FP528 Nitrogen Determinator) d.b. and containing 18.21 
wt% 2S protein, 74.55 wt% 7S protein and 7.24 wt% 12S protein. 
[0046] The permeate from the ultrafiltration and diafiltration operations was 

subjected to an ultrafiltration step using a spiral wound polyethersulfone (PES) 
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membrane with a molecular weight cut-off of 5000 daltons to pemiit retention of 2S 
protein and to permit low molecular weight contaminants to pass through the membrane 
to waste. This ultrafiltration step was effected at ambient temperature to concentrate the 
2S-containing pemieate JBrom the first ultrafiltration step to 3 L having a protein 
concentration of 125 g/L. 

[0047] The concentrated canola 2S protein solution (retentate) then was 

subjected to a diafiltration step using the same membrane as for the ultrafiltration using 
filtered tap water. The diafiltration medixmi was added to the retentate at the same flow 
rate as permea:te was removed from the membrane. The diafiltration was carried out with 
5 retentate volumes of diafiltration medium: 

[0048] The retentate from the diafiltration step was spray dried to provide a 

canola protein isolate consistmg predominantly of 2S protein, having a protein content of 
105.8 wt% (N X 6.25) d.b. and containing 97.0 wt% 2S protein, 3,3 wt% 7S protein and 
0.04 wt% of 12S protein. 
Example 2 : 

[0049] This Example is a report of the process of Example 1, but on a larger 

scale. 

[0050J 150 kg of canola oil seed meal was added to 1000 L (15% w/v) of 0.15 

M sodium chloride solution at ambient temperature in a 100 L extraction tank and the 
mixture was agitated for 30 minutes to provide a canola protein solution having a 
concentration of 20.7 g/L. Bulk residual meal was removed by using a vacuxjm filter belt 
and the separated meal was discharged to waste. The canola protein solution was 
clarified by using a basket centrifiige and the desludged solids discharged to waste. The 
resulting canola protein solution was polished using a filter press with'2 jim filter pads 
followed by another one with 0.2 jmri pads. 

[0051] The purified canola protein solution was subjected to an ultrafiltration 

using two spiral woimd PVDF membranes with a molecular weight cut-off of 100,000 
daltons to concentrate the canola protein solution containing 7S and 12S proteins for 
41.1 L having a protein concentration of 221 g/L. The permeate from the ultrafiltration 
step contained the 2S protein along with other low molecular weight species, 
[0052] A 3L aliquot of the retentate from the ultrafiltration operation was spray 

dried to provide a canola protein isolate consisting predominantly of 7S protein, having a 
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protein content of 95.1 wt% (N x 6,25) d.b. and containing 20.21 wt% and 2S protein, 
65,75 wt% of 7S protein and 6.92 wt% of 12S protein. 

[0053] The permeate from the. ultrafiltration operation was subjected to an 

ultrafiltration step using two spiral wound PVDF membranes with a molecular Weight 
cut-off of 5,000 daltons to permit retention of 2S protein and to permit low molecular 
weight contaminants to pass through the membrane to waste. This ultrafiltration step 
was effected at ambient temperature to concentrate the 2S-containing permeate from the 
first ultrafiltration step to 25L having a protein concentration of 24.2 g/L. 
[0054] The retentate from the ultrafiltration step was spray dried to provide a 

canola protein product having a protein concentration of 47.94 (N x 6.25) d.b. and 
containing 78.92 wt% of 2S protein along with 15.72 wt% pro-napm protem, 2.06 wt% 
of 7S protein and 0 of 1 2S protein. 

[0055] The low protein content of the latter canola protein product was due to 

the absence of a diafiltration step to remove the salt and other impurities. Later bench 
diafiltration with this product confirmed the production of a canola protein isolate after 
diafiltration. 

Example 3 : 

[0056] . This Example provides a comparison of the canola protein isolate 
products prepared according to the procedure of Example 2 with canola protein isolate 
products prepared by the micelle route. 

[0057] A 34 L aliquot of the retentate from the first ultrafiltration step described 

in Example 2 was warmed to 29.8°C and poured into chilled water having a temperature 
of 3.7^C at a ratio of 10 volumes of water per volume of retentate, A white cloud of 
protein micelles immediately formed. The naicelles were allowed to coalesce and settle 
overnight. The accimiulated protein micellar mass was separated from supematant and 
was spray dried to provide a canola protein isolate having a protein content of 1 07.4 wt% 
(N X 6.25) d.b.' and containing 3.75 wt% 2S protein, 85.77 wt% 7S protein and 10.32 
wt% 12S protem. 

[0058] The supematant from the PMM-settling step (365 L) was subjected to an 

ultrafiltration step using a spiral wound PVDF membrane with a molecular weight cut- 
off of 5000 daltons to permit retention of 2S protem and 7S protein and to permit low 
molecular weight contaminants to pass through the membrane to waste. This 
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ultrafiltration step was effected at ambient temperature to concentrate the supernatant to 
22 L having a protein content of 89.3 g/L, 

10059] The concentrated supernatant was spray dried to provide a canola protein 

isolate consisting predominantly of 2S protein, having a protein content of 95.51 wt«/o (N 
X 6.25) d.b. and containing 84.01 wt% 2S protein and 15.51 wt% 7S protein. 
[0060] As may be seen from the above, the process of Example 1 and the 

micelle process described in this Example produce a canola protein isolate consisting 
predominantly of 7S protein and having similar protein distributions. 

SUMMA RY OF DTSr.LOSURF. 
[0061] In summary of this disclosure, canola protein isolates having different 

protein profiles are obtained using two different ultrafiltration opemtions employing 
different molecular weight cut-offs, so that 2S protein present in the permeate from the 
first ultrafiltration step is purified and recovered in the second ultrafiltration step and 7S 
and 12S protein is recovered in the retentate of the first ultrafiltration step. Modifications 
are possible within the scope of the invention. 
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Dilution 1:10 

Cold water: ~5°C 
Retentate: ~30°C 
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